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(57) Abstract: 

PROBLEM TO BE SOLVED : To provide the manufacturing method of multilayer 
printed-wiring boards that can prevent resin from remaining! and can 
collectively form through holes and non-through holes having uniform shapes- 
SOLUTION: In the manufacturing method of the multiplayer printed-wiring 
boards-i conductive circuits and resin insulation layers are successively 
formed on a substratei and the conductive circuits are connected through via 
holes- The manufacturing method includes processes (1) and (S)- In this casei 
the process (1) applies laser beams via an optical lens for collectively 
forming the plurality of through holes on the substrate- The process (S) 
applies the laser beams via the optical lens for collectively forming the 
plurality of through holes or non-through holes on the resin insulation 
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ixit. ®m®^bmm&?b<7)mfr-&hittfm£i 

■v%mfom&m*)*t<. mimmmmmm 
fr^hmw&mtmmitz? ? vttfmnti*. mm® 
mmbmm&bnmx'MMtfmiiKwbX'b 

[oo69] ±.mmm$ib ixa. ismm&tm 
nxmrn-mmm-tzz b . znx o%wm® 
mommbtxii. mm. 
~?-br$. y%mmaw&mmmft>ti&. am 

n^btXii. mm. ±mitzXV7? : Jxyl 

a, x?if^5^6tt, *7i'?y$tf£. r;yo- 

v;U«$r#^Uc U?) T7'Joxh>j;w. y^^'x 
y rf AlfO*flMk»«»* ttffl-f h Z b 1fiX* I . 
[0070] ±te?gffl^lii^?gffl^AS-ffl^T±IS®3K 

?xb^m&<m'gbm-izte®L%^ i^t^om 
m-hXoiz) xoiz. ztihnwt&mR'ti&mtf 
hi. ±asM&tzx *)Mmtitz®mmm-? hv>y? 
^tmm^mmt s^-r & z. t iz x o . ±iew^ 

ttfiSvM; -y^7xC0 r»j o*fc«*B«]iSiJtli«ffl^ 
Aco r^j j&«5M»LTV^«W, ttzli. immmtz 



!(8) 001-244640 (P2001-24464 0A) 



[0071] -f-LT, <kd£ o %wmme&®$zm!8, 

am mtt h zb\,zx*) mm tjmti z t 

[0072] iimitmt ixm^z&t ixu. mi 
a. >j >-il m. mm>. *§®l mmom 
wmmwhtihbK ztih^^xu^m^m^h 
zbtfmtiw mmmitimsiz. sutk-jw 
^m&t&&m&J§zmzwz<^frhX'hz>. ± 
amitmtLxii. mm. ?oail ?DAgi. r 

mmmtm^hzbtmtL^. &tz. imztjuxv 
t LT(i. *mti- hwj*. Tmit* u *72±m<n>7m 

[0073] ±Mmm ftcows^mmii. ioum 

1 ym&mmnmz'hz %mmb m^b-tx 

miXhXW SP*>. f»'0. 1-0. 5um 

tzm^mmx'hh. umm^mmv 

0 . 8 p. m £Ml 2 . 0 is m*.ffiX'$> 0 > 
mmtO. 1-0. 8vmX'h&Zktfm£L\,\ 

[0074] ismmbmmb m^b^ti z t 

ht. zixh^mmmm^tixmrnfihry 
*-im<%<9, ttz. mmti&miz. mmzn 

zm&* mtm^mtK mm- 

■CT^BS 3 ju-m*Si?*4 . ffl^itff ^"CS 
[ 0 0 7 5 ] 2 , ffiK^iT^Bg* 1 0 . 8 tx m £ jg 

* 2 . o * m*<iT'$> o , as? iwmimtf o . 1 ~ 

0. 8/m?fcSfc. JHfcffiOS§(i8EtaRmax = 3 

^zmTnPdMmi>mmzm£-?hzktfX'Z, t 

tz. Hffltt&t'-/l-5£gl. 0-1. 3kg/cm£*t 
[0076] ±£lir»tt^flUI<^B«tt#(C|S£§fL 
IStfWWBWi, ZbtmtL\\ m- 



[0077] ±f£fflitffi^^ffl^I§ffl«ia^±^tc 

z t & x o &mm&irtii-i> *>cox- 

IH7 4 )VJ± b t> v ^3 ) -Cfc i V \ ±IEWLffi^^B®ll 
ffi^fe^^^FJr^^-rs^-. 1 0 

n&.%ttTX'$>z>ztm£ u\ 
[0078] hummmmmfti? * ivmz&^x . 

±i,zBffc?imftm?><&&m<r)®m&£m&i-h z b 
tfx-%hiFt,x°hh. tiz. mmimBf&mmmy < 
mm*Bmh&mmm\z^m&<mm.* 

mmmcommtmmz&fztLZ . 

[0079] ±IEfflftiii»Jftfflffllli7 ^ ^ACfcVvC , 

mttMB&mmm? < ^mzmlx . 3-4 osa%# 
a*u\ ^tt^ii^E^** { 3««%*>iif{±. 

0 . 4 os*%5rs^.s fc . mwmimzm 
^xmmcowMmmitimiz. mm < iv^m® 

wi*ftLtzmmmffi<r>mtttzmsx'*-¥. mmco 

[0080] iMmmBffimm < >vMt. ±ia^r 
immm. iMmmmffivhVvfxamz. mt 

immbixii, mm. m?v-)v%mm. r 
x^dfvr^^ y*?ztit><vmmz~?4-?uti?-t)v 

^X7^--<7A • Tby7x-)UXU-hWCD%m*X 

[0081] jjEWfla»tf)***tt, a^ffi^fflffiig 

7^;UAtcMtT0. 0 5~10S*%-C'fcSii:^*M 
4U\ 0. 0 5*«%*MT{±. fflftffi»«fflatlig7 
4 /PA^MB^b&CRt^t* § ^ A , irm^B^ii 

Bmmrn? 4 ivMz^x-tm^t^ < % 0 . m 
itwBmmm? 4 iv^nmmtfmcbtih z t wh 

[0082] ±IS-?-^ft!!(7)^i LTJi. Mifcf . ffi-ft 
®coMz^iPL^^W^ftl»uii^!i^7 4 
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bixit. mm. 5 mm. xurrvju® 

ft. '■KUrShMSFfflll, ^^x-l/yfl, ^7 
iftI&Pqff?)fi±^£II>5-7- 0 y MEH^c^tt 

[ 0 0 8 3 1 . ±.imimmfm®my < ^mi. 
mizmLx^xi>£K\ issmt ixit. mi 

if, r-fehy. ^T^Xf-y^hy. y^D\^;y 
^tf)*hySL ftKx?-/k »K7*?-/K -feoy/i/ 77 

^ff£>itS. ^it^WCfflVvrti^U 28JJU: 

[0084] *^^«Jt*a*ffl^TmSit41ia 

O/xmtfSaU*. ±IBeS*«5/xm*S|-C»Si:, ± 

5 0 jumfcjBi 4 fc. Lfc 

4. 

[0085] mmmsummmii. ^lGHzcfc 
nm-mm. omxhv.mmmtfo. oim 
TT*sc:f:3&«a* u>. ±.nwm.mn. 2. 4-2. 

Xli. MUX. ^'J7x-l/yx- TJUfflfH. KOfl/ 

sr«ffl-r 4 ; t fc j: 0 , fi-t^oas^ft^misa 

/it, BfifflftftBltt. B^3 0 0WPCfc4tf> 
[0086] WJjOlB&rSfcfcv *T . ±iev;i/y- 

mvivy-isitx hmMzmfctziMfflmnm 

[ 0 0 8 7 ] £ti. JJEV^-W^ hffl^i: LT 
l^f^y?-, ^M5 0 0~5 0 0 0^Jgc7) 

Z<r)ftmi2 5X:X'l^l OPa • s£H8$*iTH4 



[0088] ±|£y #? -y 9m.*#*is®tik<?) 
77>JU-bbLXli. milf. 7x/-)UJ#7-v? 
*?7 W-)VJXy -y 7<F>7y i^/l'X-f >P£7? 'J 

ff£*l4. 

[0089] ±IB2lTtEtt (*?)77 UyPKxxr^ 

Lrtistcisgsn-f . whs. #a^- 

tl. WMShbLXli. B*-fklSttMcOR-6 04. PM 
2. PM2 l&ifiWfbtit. 

[0090] _bie-r s w-m>mb L-rawtK^ 

$ it 4 1 £7)-C'(S^V i# , 2 5 c CT?g«-C'$> 44$ *Y- 

i 3£»«>r 5rV-;H^^ji: LTi±, jflitf, 1 - 
<yiS;l>- 2 -^^;P>f 5 ( HBl«aM. 1 

b2mz) . i-v-ryx-f;p-2-x^-4-^f- 

;W S ^V-;P ( Ell-f^aS, 2E4MZ-CN), 

4 +)v- 2 -m~)VA 5 rv-;p ( mmitiftm. 

2E4MZ) &tfWft>tl&, 
[009 1 ] ±IS^U 3-;Px-r^jfi«0Wi: LTtt, 
Mi.«f. TEO-iK^ (3) fc^fft^tJSSrWtifc 

^A-x-fvu (dmdg) fci^M/xf-i^y/ya- 
;^f;H-f/KDMTG) 4 ) ^ims^< b 

30-5 otmK^snfflfcj: vm&mtmeb&'iyY 

CH 3 O- (CH 2 CH 2 0) n -CH 3 ■ • ■ (3) 

n(il-5^S|iC-C'$>S 0 ) 
[0092] JbEWW-^* Fffi«iXy7. hv 

isxbmii. x.yzb-?-<7)Gt&mM£t5£tfK3m 

mzx *) . vjiy- u =jx bmizmmm ikw&t 

i>. Wmh £®ULti Y )MftLti r )i-&Zb ^'T'§ . 
7°y y h sufiitc icf 7 7°#c7)m^p Q o^ *g^c L^a 

7 y ^ 36** # < m&t h Zbtf%\\ 
[0093] ±IEX7^ b-?-b LXli. mux. Tim 

mftLti'vrzzb tfx'% v *&i5frt> . 

8Wttmmipe>%&JLy-zb-?-imiL\,\ z\iit> 
[0094] ±Jffl»«fttt«B*»^arix5X hv-b 
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yli^h?-. £ftt'x/|^x-f*b7-, 7vm 
[0095] ±ISX7* LTti. &£IS 

[00 96] ifc. ±IEx^XhV-CT)^#$(i s 
J2li@)#0. 5—1. 5 p.m<7>$m<m><r>im±L 

if *n Uv: o , tUR Lfc *) •? 4 tiMzmzm i 

X& *) . VMt-WJX bmiz? y y? tUX 0164 UC 
<V^<oT*&4. 

[0097] *^Hjori> y natKfcfi^T . ±iex 

fiili &4 =t 3 £ $ ? officii LTV^4Ci L 
2&3l§:f#4 3;tT\ «taLTV^*»4>"C»ft. ±te?§ 

a#Bb til x^^h vjvy- v i>x b %m 

[00 98] iiey^r-i/^hit^ox^^hv- 
<D^m-&&mzm%.zti%^tf. i ~ 2 os*%#a 

4U\ X7Xh-?-co#^rfJ^5:±iBiEfflfc-f4C:i: 
#%7)£lfftL£ 0 , «JKLfc 9-*4SMI£fS4 5 

[ 0 0 9 9 ] ifc, IMZVJUf-UitX * 

^■CUv^Jcli, *M87-f9-* < ie^-§iiTV^4ii: 
tmtlW im7 <t y-im&Zti&ZblzJ: 1 ) ^ y 
mcom ( «IBmftttlM* ) £ <DWt 

mmmmrZit&zttfx'Z. mwrnimcomizm 
m-rmm*? y -y7(7)^m±th <r t 4 . 
[0100] ±.im®y a y-t Lxumzmfczti 

<. 2nw±mmixi>£^. 
[0101] mrim-'tMkittyk txu. mi 
a. 7/p$7\ *^Ttu$-*rj>mtfwfti>ti* ±m 

iuV^Mti&hk LXli. Witf, KR^yl/i/^A, 
[0 10 2] JJE#y?Afc£ttfcl/ttt. 0tttf, & 

xit. mm. 7^x7, kctm k ummm-? 



WAtf, y;^. -tf*54 h^*>W^4„ 

[0103] ±.mm? < y-nmkt Lximxmg. 
ovf. mm. «pn$tt, #B5«cKt?*«j«f ^ 
tit. zoicip-nt. f&t&£'>xmbv fuy-wj 

[0 104] ±IEte^7>f 7-cr>±Z2te. 
ftco&Z ( i fzlM& ) ** 0 . 1 ~ 5 . 0 // mc?D®HcO 
tOWHUi. 0. l//m*gfT'<±. Vfrf-WJA 

b mtffmm itimizmit 4 rtase* *«*rr 4 o*« 

«L<, «W5B**iatC*i:v^j&«*0, 5. 0/z 
ffilli|S|±<DRJB*|fi*L. -e<0^m, ;?7^L 

*c>-f<%iXL£ozkm&. znxttjtifrb. m 

[0105] IMlVHsy-UitX bJ§*<mtik7 4 7- 

<?y£m\&\±, 5-2 o*M%tf#* m&7 4 7 
-ziMi-swfeX'm^iz kiz£<o. mkmzvju?- 

mzizx 4 m%m&.£y)m}izmi-t& -r t m-z 
4. 

[0106] *%m<7)mmmiz}5^xte. 
^^•fiznmuMmmmmmm-^xman 
-i-hzttf&tiw mm. f-yvbv—rwzffi 
^i-^tzubmnmiimnmui. tW&wxz 

ftZ-f izfi olio jWMWJtv v&»6TAi. 

[0107] mz. *»7'j y bwmL^mwm 

(l) *HBfl^7*»jyMMo^it^c*5^-C(i. i 

[0108] ±ieiesMs«fc txa. mwamumt 
k. Mfamziz. mm. #7^x^yit, 

ry>^!ia«. ^Ctt^'j7xxi^yx-xyi^ 

CC^^*W?>it4. 
[ 0 1 0 9 ] (2) fcfc, Hm^fto § SrftL^ 

^mmminmizhmtifizmmftib'i # stmltx/p 

-^-/U^^jS-f 4 C i: J: 0 , £ft<3j9i9<3&ft|ilffi 
[0110] ±£x;u-*-;ufflSii?L*»JS-r**& 
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xti-imfctomiz. xtv-K-ivmnmM&mz 

KifiTLti. F U^-CBBL-f 4i i: icJ: LX 

A3Brt^fcJ:0*6*i*iaflOT%ffl«Rzli. 0. 
m~h t 2—4 u mtfii *)W.t U\ 

[0112] ±mm<t mt) -mm<^fm^ 

mbLXii. milf. NaOH ( 1 0-2 0 g/l ) , 
NaC10 2 (40-50g/l), Na 3 PO, (6 

-i5g/n z&tvmmzmim mit®) t-ri 

ll-ffcJ&8L fcJ:t^ NaOH (2. 7-10g/l), 
N a B H 4 (1. 0-6. 0 %/ 1 ) £-#rtof«£5l 

[0 1 1 3] JJEXyf-y^JBlfcfflv^Xyf-y^a 

v\ ±§E*«i: ixa. mta. mm. mm. rot 
h^ul s^ul voyiL rm^R, y^jvm. 

^»tc*j^"C,"±iEWiiiifeo*^r»i. o. i~3 os 
M%imtL\>\ mit2titzM<D®M&nmi. &-o 
fm%%&. zmm h z t #-e# 4 . 
[oii4] ±ie^zmmi: ixa. TY-mom 

&Bffl3s£i*fW-4i*fcSIJ: LTflMH-r*. 7V-)m 

btxn. ffii.tr. ^rr-zk hurvwu, fh7 

/k 2-xf-;t—4->><f-/M $yV-;K 2-7x- 
[01 1 5] ifc, ±iex-yf-y^c(i. fflcoifjjf^ 

y. mm. ? vm4*y. m^*y. $mA*ym 



ilMi^'y^y^miztulXhX^. mm. Ja-fk 

mte-r&zttfx-zh. ±M*vi-yy®tzt5^x. ± 

il>\uyy4*yey£%mt. 0. 0 1-2 0**%# 
[0116] iKxyf-y^a^iaj-f SBifcJi, TV" 
±iex-y^-y^hLT. ffflK^x-y^y^, ffU 

fcffiTU --ft. ^'yj-yf&tf 1 vm£ffiX'i>. 

±j,zMmkm®mmmmb<nm&mmb%h 
frtoX'hh. 

[oii7] ±m^tmmb Lxn. muz. mmm 

(l-40g/l), fm->y?)U(0. 1-6. Og 

/\ ) . f^ym ( i o-2 0g/i ) . izmvymi- 

h'J^A ( 1 0-1 0 0 g/l ) „ ( 1 0-4 0 

g/l ) fci^ffivStt^l (H^t?njffl:l!, 
^y-/P465) (0. 0 1-1 0g/l ) £#OPH 
= 9<0*H-!W>o*J§fcT*l«»»o**itL, Cu- 

[oi is] o) <jcfc, ;^w#Ei»*gB«$iifca!« 

mzfmttzm. sm-rt z 1 1 j: 9»r s i t ^t- 
#4. jja^w-ffctt. aa-tSAV r*-^fflH! 

P*J J:txaiifL*»fi!t Itzmzff i x i> X v \ 

[ o 1 1 9 ] (4) mz. m$mm$mmm$LLtzWfo 

iz. 'U7*-)\smfflUbimizmtX-5MTLbZMtic. 

xzitttzi'—Fftmttizj: *)-mm^ti>zbt { m 

-tmfct&zbtfxomtiw ttz. ±.m-?x?ii 

tmmmmm^mvmxmtmfrbKcm'&izii. m 
mmwmznTozbizx*). JU7*-ivfmu* 

[0120] 7*-)mmnz\s— mizx- 

t«Uci^l:ll <mizfetXTX$79m*'470 
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y#ymmnwmfrt>%hmxt£m ixk o z 
tar**. mryx-?. cf 4 twmnms 

[0121] (5) mz. /u Tx-frmmncDrnzn? 
tsm^mm^mm<rmmt±iixmx'mmiitm&L^ 
msizimmKnmkiz. imizj&tx. mmm 
m%. ±Mmmmm-z>%&. mm. mmm^ 
mm tlx. mtmBm®m®smj)frL>%hh(?)$: 

Avmnm-itmm^x'tfo. 

[0122] m^m^xm-itmm^uzm^ 

\t7)v* mmmmm\>\ mmzm^xmfcmz 

Ltz^mm^x . A-r 7*-;miiiPi*K> 

li, 0. l~5jum#SiU*. 
[ 0 1 2 3 ] (6) »JS§*lfc«fl3Bfc. £9(C <fc 

Mk*mth. ±UMMt txn. mm. mt 

5-tltzMz. mm. g^c9T7XvMS^=m^*n, 

m*®m&z\y\,zi:*) , jm*ret£#4-u isma? 

«i««w^>apitt*i6Ui5** i * . mz. 
>m rx-jumnommitzte^x . 

[0 1 24] (7) owr, #gfc 

±0. xx. Wu. m. --y-y-iv. zuiiih. 
rmzzmm-z. ±.immmiimx'h^xi>£^ 

I. 2ffllkfr$>%&i>coX'b'>Xi>J;^. c\iih<Dtc 

-•vdrivfrtyKhmmtmt iw 

[0 125] ±mmm<7)W-Zl$. 0. 3-2. 0;um 

fflmhfcftlM K»fciii<*>##£ 
IMMMBIW-iCfcj&fCSSrv^i^ftOs 2. 0u 

mm z t tfx-z ?. m&mmkti: 
hi&nfth hfrt> X'h h . a*:. _biB(4) oig-eaii 



kLXi>£\,\ 

[0126] ±ie(7) <OXMX\ XlV-*-)VZ&fcl 
tz%&lz\i. VJT<?>£ o %WSJM?:?roZkt>m& I 
v\ EP^. MW®b'>Zm3mkAJ\'-*-Jl>ftmk$: 
Mil (Rfc) -mm. GWBtbtii=jmM>&&*. 
?miz£ZA7ls-9m. C u - N i - Pfttfl^bo 

ztz&wmzm^miWf&mifio. z\<m. 

U owe. ^H^«^aSgl5tiim8?i6o#^ffi 

mwm^z'nw mzBfSLLfz&m^j: 
i mm k mmmmmm® t fcnnBB* o # mm 
ffcfizkizk*). z)u-*-)M±izmb^£m*& 

i o i 2 7 ] (8) &tz. smmmtms±m^titz 
£jmm*fr->zv-\ i kixm%tb'>%im\ m& 

[0 128] i«B#. ^7*-;W80BP£©iW>o§ 

-mmnizmmii^-xhrnzftmLfcrn. *<a±tz 
Wsb^%m*B$Lix ? i ->v v h'rmmk ixtx 

W 7 4-tUW7ffim$:B&L1-&Zklz£t). >U7 
•fc-jUTM&zm 7*-)V*m j t& £ k WX'Z h . 
[0 129] (9) *SW>oSK£JB]fcU:», a6-p#l^ 

mt^hwmm^^^y/^zxm^L. m.tti 
mfornktz* mmmb^zkixit. m£>->z£ 
m^zktmttw xy^y?mLTJ2. mi 
a. mi-rmitfcmxmm. mmry^-^^ & 

i&^-mwmm. m. mm. mm 

kzmt&^vi-yfmm^x . mmmnnzv 
i-yrkmtiftzmnmzBf&ixhxw s&t, ^ 

&z®£ixi>£\,\ frnzmzi-zzkizx*). mm 
^zm^tz^y^m^m^^htiih. mm®. 

[0130] aQ)Z\<7)®. <iggi,z£ 0 . (3) ~(9) COT 

t±iE (3) cotm k mmo^x-mmm -> % 7 f- 
yymzm Lxmmmfcth . 

[0131] (lDJJct, ft±«a*felslK£&tr£«Si 

rap^a^acttJ:Oi±^N'yrfflgBP 
j: o vmt-vva vmrnmh . ±iegBP«aa«±, 
d i i: * u < . ftLKxyrmmumMizmt 
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a, y/^-i/y^ hmnmn&MzN i , au»h 

•fSClfc^iO. PGA (PinGrid Array) ^BGA (B 
all Grid Array ) 

[0132] JJEPGASrfiifrf Sfltefcti, fcLWf** 
-XhtWa»tt««Wt^LT. 4 2T 

n^O££T«£ft£t'y£tfMi£-tf 4 i fc#Si 

[0 1 33 3 ±EPGA^«J&tS*i£fc:o^T. d2 
fc*HLW&«*fcfMW-4. H2fi. PGA£gBI 

(1) *1\ VJW-\siSAhM<?>$mMi&W*y71 

fflw?&^3 lfcaats (ii2 (a) mm) . wil 

: Jx YmoMUWz\UJ&*-X Y 1 9 0 fcOTf* 
(02 (b) #JB) . 

co 1 34] (2) ttz, mmtix^w. ±ie(i) 

( try £ AT J: 3 tt4gfl#) fcffl3**iHMcJt«L 

TLtrmgttw try 2 o £a*±tc lth La^n^-r 

4. 

KStffcgL r'jyMaa«Kffl^M3 l^tzgcSL 

(02 (c) #03) . tfy2 0£TI*$-£fcflL 'J7o 
-^4 Z b iz X 0 \±A,tz 1 9 LT try 2 0 fc £17 

vyhmmonrnfamtzmmi-z (i2(d)# 
SB) . *e>8L vy\9<m®&tLt&mrvyvw& 

0, PGA3&%Si-S. 

[ 0 1 3 5 ] fcfc, s? a D n f2iix^S:^-r ht&>nx 

*mm^m)7yxvm&mmi'>xi> xw a 

77l^7T4T>f7&£i3gfflLTk«J:v\ 
[ 0 1 3 6 ] i o *fMB<0«Jt*ife-Ctt» #tt 

3Tf 4 £17 'J y h£»ft&3&$& < 4 i k VX 
#4. ±tes?ii^Srffl^Tist$^^@r'jyhE 
tsfii 1 1 t&wm i o-c* 4 . 

CO 1 37] 



(mmmi ) 

a. imnm^w&Ammaimomst 

D 7 u v-/uy » mx#* ( H*flaia 

SL : 2 500) <02 5%7?yyHfc$!l£ 8 0S 

4%<7)ilS'C'> ; xf-w-y^u 3-;pyVf-;Px-x;U 
(DMDG) «C»JB$if*ffl]|giaE4 0 0M». !8#tt 
t/T- (mS-^-jSttSS, 7n- 7 nM325) 6 0 

s*s* ftig&i (^yyr^m s - 6 5 ) 5fi*a5 

iJi^N-^fM'DiJKy (NMP) 3 5Sft$£^ 
Sfc i: 0 . MfPS&T 4 c tdzX 9 ££fEj&to£iiH L 

CO 1 38] 2)^'Jx-r^;P7*y (PES) 80 

-;P) OT^fiSl - Ojum<7)i>?)7 2SJ-gMoci:lPP 

» o. 5^mcotc7)3i saaj^ao^swc t o . 

C 0 1 3 9 ] 3) >f 5 ^ V-;WWk«l ( HUHbSttR, 2 
E4MZ-CN) 2 0*»g|5. ^fi^H^J C<yy'7 
x/y) 2 Ofiigfl. (f-A- X^*1\n-4 

■Y^fDVX^m. EAB) 4Sa»t>J:VNMP 1 6 

•Jfi^ffljSttSriWlLfe. 1). 2) is J: #3) TIB 

C 0 1 4 0 ] B . TS«Cffi^^ffl^Iiffl^c7)|Sl? 
1) 9 W-JVSXJ v ^Sx^df^ii ( B^WH: 
»» ^fi : 2 5 0 0 ) <D 2 5%7? 'JMt^J^ 8 0* 

SiXnymxi;^ u yy v a-iwj^^iux-^ju 
(dmdg) tzmtz&zmvmioonMM. 
(ms^aM, to--/^xm3 2 5) 6 0 
(-fyyr^m s - 6 5 ) 5fi*gp 

^N-^fR'nyFy (NMP) 3 5S*«*» 

CO 14 1 ] 2)^'Jx-r;^;U7*y (pes) 80 

) 0. 5x/mC7)t<7)145 Mfi35 

S-«'Jc7)S§Hz 0 . Lfctt, 56fcNMP28 

C 0 1 4 2 3 3) A 5 ?V-)Vmm ( HBftJftttH. 2 

e4mz-cn) 2 0M«aj, %mmm «yvy 

x7y) 2 0fi*S5. ■ X^y^lVT^i 

■ -?$l})UXtt.m. EAB) 4S*SH3«J:tfNMPl 6 
fflMBS:$4)fc:)3i|<OS»fci:«3, JWfS^f 4CfcKJ: 

m&m%»zmMLt:. -ett. d. 2)t>j:^3)Tiffl 

CO 1433 C. ^Bg^M^PS 



<?1 4) )0 1-244640 (P200 1-244 64 0A) 



l)t'A7x/-;PFSx,1fdfv-ty-7- miti'xfrti. 
8. : 3 10, YL9 8 3U) 1 0 OMMM. 3k 

i0 2 mmiL? (7Kry?#SSL CRS 110 1- 

ce) 1 7 omi^mi/u^jy^i (vyyrzift 
m ^w-/ps4) i. 5fi»^^cto, mn 

MiSth Z k fc J: «3 . **>flig&&«2 3 ± 1 °CT"4 5-4 
9Pa • s<0ffiJKas8ffl*fli»U:. **S. WkMkL 
X .4 5 *V-;HBft» ( HBHb£tt» . 2 E 4 M Z - 
CN) 6. 5S*»*ffl^/i. 

[ o 1 4 4 ] d . r u y Ywmvmikm 

(1) HSO. 8mm^#5*X;tf4r^gj!!t££f2BT 
( t**V W 5 F Ml T^'y ) Wfi^^^aHR 1 Oil 

flteJiifttmfcU: (03 (a)#BS) . j-f, 

?-y#{cx-y^-y/tl>.rifcJ: , y. atfclOMBBfc 
T«**EI»4 k Ai\,-*-tV 9 £»J* U: . 

[ o 1 4 5 1 (2) xiv-*-)V9ti xuTmmmm 

£#J«U:«iR£*ife^U KJHUfcft, NaOH (1 
Og/1), NaC10 2 (40g/l ) , Na 3 PO 
4 (16g/l) S:£tr*j$ffltelHE§ (IMtig) k-t 
SfWUtPL hit/. NaOH ( l 9g/l ) , NaB 
H 4 (5g/D **tr*» «teS7nmfc-tS3B7G«SI 
*fift\ to^— A'9 : HtoTJI3lftiaK40g 
ftffi£ffi-ft;ffi4 a, 9a £^j£U: (03 ( b ) # 
M) . 

[ o 1 4 6 ] o) mwmm 1 o *\ »«<ojtait o- 

^a-^Sfflv^JBM-iifcfciO. T«WMg»4 
BI* £ v toXrt^#-/P9 rt tea* L . 

tf£ (H3 (c) #BS) . 

[ o 1 4 7 3 (4) ±i£(3) oimmitimmvfrm 
s\ #6ooco^hwaas (=&n&*«) fcfflvvt 

*rt^*wU9<07yF£ffifcl8ia*8 : Ml oam& 
40£K9l&<£^A7ffi^£fi^£„ i<7)J;3^- 

W 1 0 0'CT-1B#S. 1 2 0'CT'3B$H. 1 5 0°C 
TIB*®, 18 0'C"C7B§ra^lMa^oT^Jit5S 

mmi ozwkitz. 

[0 1 4 8] <ro«k3£LT, *;l/-tf-^9 J fcSStt0 

Tl*ft0»4<o*iii*Tfflfl:L, mmitmiokT 
mm&m4 mm a a t wmmut txmmmm 

U 4fc^-*^90rt«iB9 afc«|||S**»l 0 



(H3 ( d ) #bs) . z<7)xmz* *). mmytmmi o 

^ffifcTJl^ttlIlft4tf>£iiS#l§l— ¥®k =5:4. 
[ 0 1 4 9 ] (5) _tieS«£*ft. HttKlSLfctt. V 
^hx-yf-y/U *wc, x-y^y/$£g«?)Mffi 
fc^rWdK&oJtT. TH#ttlal»40>3liBfc*;P 

-*->u9v>7ymmkftmk£^vi->yi'Z>z.k 
iz**). rmmtkm 4 ogftwcaftnu a.9aj 

J&SU: (04 (a) #BS) . X-yf-y^htT. 4 

■=^V-/HB (ID mi 0*SS5, /U=J-;H?7S 

sas, m,*iv*7J*5n&m*t>ti:h3Lvi-y?m o 

[0150] (6) g&<7>M®k:, ±f2BOiS®i?* , >-o # 
fflSS8«J (IfijS : 1 • 5 P a • s ) &o-/m-^ttt 
D5L,*Wt2 0«Ilt*^, 6 0*CT*3 0 

§ b&z<rmmm^*mmm 2 aco±^±ie 

A^)*HWW>-?&ffl«3|BH (ttJg : 7 P a • s ) Jo- 

&e>* 6o°cx'3oftcr>&mm\ mmm2b£B 

ttz (04 (b) #BB) . 

[0 1 5 1 ] (7) ±IE(6) ^KffM>o«ffl«»mi2 
£t&«\ »^10. 4/£mOHfflfc<r^U— ± 

mt^vyxkm^^k zftixmmmb^zm 
mmm 2 fci^-ifflssrsssws z 1 1 i 0 «S6 0 

— r^BBJ*t7tBBS{i9 0 0mm2 "C*ofc (04 
(c)«B) . 

C 0 1 5 2 ] (8) AM 7*-^ffl§HP6 £»j£Lfc*« 
S:, 80 0g/l^nA»i*tt7 0X;<0»?a[fc:i9 

2<7)$mzmw (m3um) kUz (04 <d># 
m . 

[0 1 53] (9) ±IB^aSr^t/i*^. 4>5ffl 

«2<^ffitj«fcl^AM 7*-;«P6«f«iIICii 

[0 154] (10)<JCfc. WTOffl^lS«Mfflfto#yK 
iWK+tcailRSrSaiLT, ffliS^#tcff§ 0 . 8//mO 
ft«WH«>->#|«12tJ!WLfe (05 (a)#B3) . 

Ni S0 4 0. 003 mo 1/1 

jff5K 0.2 00 mo 1/1 

mm 0.0 30 mo 1/1 



(a 5) 301-244640 (P200 1-244640A) 



HCHO 0.050 mo 1/1 

NaOH 0.100 mo 1/1 

«. a' -ft? OisjU 4 0 mg/1 
^'jx^lxy/ija-;KPEG) 0.10 g/1 

3 5 e C^ia^T'4 0# 

[0155] (ii)HfjK^aBaettH5-f you&zmnm 
m->mi 2izmm. •?*?£mwix. 100 

mJ/cm 2 TH^U 0. 8%^i?^h U^AtK^ 

^h3S:^t^ (05 (b) #HS) . 
[0156] (12)oWt\ mm 5 O'C^Ti&f LT 
Mat, 2 5TH>*T*$&. $4>fcKI(rCft»LT36» 
4>. J3lT^*frTlMWB«>o#«:ttU. Jf£2 0;um<0 
WHW>->*itl3fc»JfcU: (05 (c) #BS) . 



2. 24 mol/l 
WMM 0.26 mol/l 

JSaiflB 19.5 m 1 / 1 

•a** 1 A/ dm 2 

B5H 6 5 # 

ia« 22 + 2 m 

[0 15 7] (13)tb*>%lsisAh3£5%KOHTi!m 



1 2 fcJjfflSi: ifflMbfcaW)&£«rcx y?y?9m IX 
*tr) 5*»jRLfc. 80 0g/lC9?oAi? 

7 o x;^>»ait 3 4Hasa lt , mvmmmfSL 

AimzmiLtc (05 (d) #b?j . 

[0158] d4)±ie (5)-d3) ounzmmtzt 

*t (06 (a) -07 (b) #B3) . 
[0 15 9] (15)&K. y'lfl/y/'ja-^f/l- 
I-f/KDMDG) (16 0 %&%<rmmzt£h XdiZ 

*-fLigas) «ox^yi5 o%£ry yjwkuysjis 

tif*4tf># 'J 3'-?- :4000)46. 6 7* 

4$. ^-f;Uxf-;^hy{c}g)g$^8 0Sfi%oh' 
^7xy-;UAMx^^)J| («Kki/x/Ptt«. ffiA 
«:ie3-M001 ) 6. 6 7fi*gfl, |SJC<h'* 
7x7-;l/AMx^^|g (JiWfci/x^itR, Aft 
^:Xt°3-hE-1001-B80) 6. 6 7M: 
V. -f S^/-A«ttffl (HBKbfcttSL ffifi* : 2E 
4MZ-CN) 1. 6S*S, J80fctt*/V-?ai2 

ttgrj? 'jMyv- ( H*ftmm* maz ■. r e o 



4)4. 5S4S. |5]t<£iIT:7'J/MEy-?- (^ 
tt&tm. DPE6A) 1. 5M4S5, T7V 

;Hx^f;H^ii^^cS y y/#j ( &mt*&t 

i,Ip D n«:^ l J7n-No. 7 5) 0. 3 6ttlg&2r 

m&m.Mz.n ixytmsmmit ix 4 >vm * r 1 

-9 0 7 {+X-X'< s yei\rr4 • ?*tl)VX%m 

2. ommm. %mmt ltodetx-s (b*^ 

m&Sl) 0. 2S43P. DMDG0. 6M&^mih 
ZtlzX*), &jg£2 5°CT'l. 4±0. 3Pa • st 

mi, Bmnam (mmmm. dvl-bm) xs 

0 r pmCDif^tiD-^-No. 4, 6rpm^li 
n-^-No. 3fc.fcofc. 

[0160] (i6)*fc, #®iEii«^Mffit. jjgy 

lV?-Vi?XV®8M*20tJLm<7)W-%XWML. 7 0 

rx-2 o#el 7 o°ct'3 ottm<?)%ftxmmm$:fT 
~>tm. vtvy-visA tmn&<w?-yffimzti 

£/?§5mm<07* bVXyfcy/l^'-l^xhStW 
mZltXl 0 0 0mJ/cm 2 <0jH^«-C»3t t . DM 
TG^TM&gU KS2 0 0/zmtf>iHP£JBj£l, 
ft. ZIX. $$>IZ S 8 0'CT'l^S. 10 0'CflB$ 
HI, 12 0°CT'l^ 1 5 0'CX'3m^<7)^X^tl 

§BP£3fU fcOf §A>2 0^m(7)V/|/^-l/y'XM 
14fc#J*U:. 

[0161] (n)mz, viv-f-wjx m i 4 

LJtSK?: . ^€x-y jrji ( 3 0 g/ 1 ) , <^ffi»J yi? 

•f h'j^A ( i og/i ) , ?iyith'jw ( l o 

g/l ) S-*OpH=5<DiSlMI~-y^W6->#jRfc2 

o4M3sa lt , fflnmzm § 5 /x m«- - y t-;^-, # 

W(2g/i). Ja-ftry^e^^A ( 7 5 g/ 1 ) , 
mym-bvyj* ( 50g/i ) , dmvym-bv 
w(iogyi) **tf*i«j»i6-> &»tc 9 3°c<7)^ 

ftT2 3&ISISaiUT» -^JW)oSll 5±tC, J? 
$0. 0 3/£m<9&tf>ogtJil 6£#j£U;. 
[0162] (18)i«ft. V/P^-U^ M 1 4<7)H!§ 
hSrEnfJLT. 2 0 0 *CT U 7 D-f 

Ltz (07 (c) #H3) . 

[0163] (ggffiffl 2 ) ±12(7) OlSfctJV^T, *S 

®iP6-5 « ffljg 2 1 1 m^^y 

Xt<7M1 l Z~?4?uVyXT\/4tt-th-?X'7ZWL 
ft, fig 5 5^mOy\/T4t-/Pffl^P^^U^h 

mtH 1 1 mtttz ix mr u y hgs^^^i^ l 

[0164] (HH0B) 

A. lS^H^affl^iii7^;PA<7)f^g 



(&6))01-244640 (P200 1-244640A) 



t'7.7 xS-]\sAmx#*i/®m (X#3fy§ft4 6 
9, fafti'xyPX^vftglXtrri-h 1 0 0 1) 3 0 

n-6 73) 4oss». h'jT^ymm^yxy- 

)US#7v7®m (7xy-;H4*i!Sl*l 20. ^ 
0*-f ^fl^USttl! 7x754 MCA-7 0 5 
2) 3 0fi«gi5$:x^i;^i;a-^T-br-h2 0fi 
4$. V)VKy y 0 fiftflSCtttf LKtfkWk 

mmzit. -e;^*sx^>-fb-Kuy^^xya-A 
(^■b-fbfiisias fti/7m-45EPT) 

1 5S*gPt 2-7x-yl/-4, 5-t'X (t Hndfi/ 

x*y®mmmmmuz. mtvtzxx^mttia. 

J?£ 38jum<DPET74 /PA±fc9agS^)Ji§ 
#5 Ovumk&S £ 3 Jcn-zl^— Srfflwc&flil, 
fcft. 8 0-12 O'CT' 1 0 #BHB*$-£4 C k (c J: 
0 . Iff iflii&SiJf ffl®It7 ^ fftg Lfc . 

[0165] b. ®mmmv>wm 

1) t'7. 7 x FMx* 4f yt77- ( jftftS/x^lt 
SL 4HF*: 3 10. YL9 8 3U) 1 0 0M$. a 

ffifil. 6umX\ $&$L : i'9>%Wfil 5jumJaTOS 
i0 2 ««Sf (7h'f7»CRS 110 1- 
CE) 17 0fttgPfci:tXK'jy^J (fy/ratt 
H ^W-;US4) 1. 5Sfig|5£§«tCk 0. SB* 
fg-^rfl-ClkHiO. 2 3 ± 1 'CTM 5-4 

9 Pa • smmytmmmmtti. wiswfcL, 
r . -f s yv-jimtm ( H(i«asg . 2 e 4 m z - 

CN) 6. 5Mfc»£fflVvfc. 
[ 0 l 6 6 ] c. ruyMaMROWK516 
(1) H£0. 8mm^#7*X;K*HH||S£fcttBT 

( t'*vw 5 h mj r : Jy ) ®mfrt>%z>m. 1 ^>M 

mmmntuz (us (a) #&) . t-r. zcom 
?mmm^7->mzx. -y f-y/ts ztizxv^m 

WL l tf)Mffl{cTJ§$ftfII8&4 Uz . 
[0 1 67] (2) J^SfiSr**. SfiffiWl V 
7hx 7 f-y^L, &Wt\ x-/^-y^2rS^<7)Mffi 
fc*7- W TO^ oft. ji&o-^-t'g&StStx -y f- 
y??gt£8fc&U T«#ftEg§4^ffi^x-y^y^-r 
S.I kfci 9, TJB»*0»4<^aiBfcffl'(fcffi4 a £ 
JBfifcLfc (H8 ( b ) #jJS) . Xyf-y^k LTli. 
4 ( I I ) fgft 1 Ofi*SB. /Un-yUg 

[ 0 1 6 8 ] (3) WRVffimiZ. ATfBHLfcSIEJ: 0 

Aoaiaffiiiaeawfflffiii^ ;pa£s«±(c 

SSL. ff7J4kgf/ cm 2 ^ i&g8 0°C. E*B$|§| 



E£5 s *-^-sat«rffl^r as o mi z t tz x <om 

Virai&f&iMMBffilg 7 -f ;UA £ S«±fcttif L , its 
gO. 5Torr. £Ejj4kgf/cm2 % ffi£8 0 
'C E*^6 0#T'*E#L. fO^. 17 0°CT'3 

[ o 1 6 9 } (4) _hfe<3) ?mmm'>zmm#m2 

ZB&ltimfcl 'cft¥%uyXt(?)mizN i *><b&& 

JBjfcSflfcV.X? rlSft. ^2 4 8nm£7)XJf^U 

— f£fflv\ ±m%&%uyXb±MZ-?x? tZftLX 

mw&>-> zm%mms 2 tzu—w&imti ztiz 

fc. ±EU— y*3fe£!SitLJtiifflHi5 0 0 0mm 

2 (us ( c ) #bs) . ^^iiaaii 

JfcSl 2 <miSLZtvt:mii: H 'J ;UiJ7L t . Sii?L 18 
Sr^lSUfe (08 (d) . 

[ o 1 7 o ] (5) am r^-fvmmne . ^ iy. »ii 
*tf8 0t;tf5jg»fci o^[l?lif L. iraffl!ilfe^Ji2 

izx*)^ mfflaffl&&m20$m%mwbifz (H9 

a**-** zbizx'j, mm®mmts 2 t>wmn 
i8comm. Mt^fc. ^^r^-^ffligpc7)rtgsi6{; 

[0 1 7 1 ] (6) mz. aT^m^mmmmnb-y^^ 
mmwzmmimbx. mm^mzmzo. 6-3. 

OumCVmWmto^Zmi 2a£Bf&ltz (09 
(b)#JH) . 



N i S0 4 


0. 


0 


03 


mo 1/1 




0. 


2 


00 


mo 1/1 


mm 


0. 


0 


30 


mo 1/1 


HCHO 


0. 


0 


50 


mo 1/1 


NaOH 


0. 


1 


00 


mo 1/1 


or. a' -fb-y^'yU 






4 


0 mg/1 


^Uxf-Uyi/U3-;l/ 


(PEG) 




0. 


10 g/1 



C*«J!W>-?**fr] 

3 5-c?Mjre4 o^- 

[0 1 72] (7) *§«JBtf>-3&ffil 2a£»j£Lfc3S« 
**gfeV^U, Iz^Ucm. NaOH ( 1 0g/l ) . N 
aC10 2 (40g/l ) . Na 3 P0 4 (6g/l) 

tX. NaOH (10g/l) . NaBH ( ( 6 g/ 1 ) 
[ 0 1 7 3 ] (8) JJEBtiEW L^^Hyt^J^ISI^L 



(&7))01-244640 (P2001-244640A) 



*-)V2m£mmffim\ onmitz. sp*>, x* 
A,*:*®. i o or. 2 o^^fr-ci^§^. §£4g& 

fc. fcvvr. lOO'CCUSi^ 1 2(TCT'3lSfl. 1 
' 5 O'CTl B*|8L 1 8 0'Ct'7B#^<r,iD»5aS^ffoT 
«Mt£S8!l 0£«fcU: (H9 ( c ) #Bg) . 
[ 0 1 7 4 ] (9) ^Ig^^J^^gP 1 0 a fc/t 

±e (6) t« t ammtb ~> % m 1 2 a t tfflg3fc:«#j 

<A£U§aU OatcOlC, §4>fcJ¥SO. 6~3. O/z 
m^m^oSMl 2b»Lt (09 (d)# 
BS) . COIgfciO. X)V-*->V2 9<9±fcS*>o 

[ 0 1 7 5 ] (10) flTRcOSBKtt 4fi/I» ^MMM 

mbizmi2bizmttii, •?x7&mB.ix, 10 

OmJ/cm! TfgftU 0. 8%^IhJ-h U ^A*it 
a^KIWSl-f 4 £ K J: 9 , § 3 0 m<7)#>o § U 

K 3 £t£(tft (010(a) #Bg) . 
[0176] (U)OVVC, £££ 5 Or^TjotiJfcfLT 

4> . Wcnikftx'mmmbi # ^tt l . m £ 2 0 u mo 

ttJWJtto&jRl 3ifm.lt: (HI 0 (b)*85). 

GSS 2. 2 4 mo 1/1 

Wm 0.26 mol/1 

j&M 19. 5 ml/1 

«8KftK 1 A/dm* 

65 # 
2 2 + 2 *C 

CO 1 77] (12)tf>o#U^h3S:5%NaOHT*ill 
JK 1 2 a , 1 2 b ifflHfc*£tf>E£«rcx y f- 

y/*aa L"c«»i^i l , mmmmb^ zmi 2 1 wm 

7*-A- 7 £-§•&) 5*#jfcLfc (HI 0 (c) # 
BB) . 

co 1 78] (13) (5) fcnutoffii&fft), szfflis* 
mnn (mi 0 (d) #bs) . 

CO 179] (14)JJB {b)^(\3)<7)TnZmmfZt 

Wz (Hi 1 ( a ) -HI 2 ( a ) #flg) . 
C 0 1 8 0 ] (15)<jct, v'xf-i/y/u 



i-f/KDMDG) K6 0S*%«o«gfc:$r4J:dfc: 
SSPS-fcfc . ? UV-;l/*5 -v ?Hx;f«f v'HIB ( B 
^L^tS ) cox.#* i/S 5 0 % £ 7 ? U /Mb LfcSHE 
tt#-^-<7)*U^-?- (^7-*: 4 000) 4 6. 67* 
ftgff. y f-^xf-yU*- h jj? 8 0 t' 

^xfa-Mooi) 15. oaagg. -f$*y- 

JHSfcSI ( HBHfcfiRttl!, ffiA« :2E4MZ-CN) 

i . 6fisgu, iSstettty v-t*4 2figr^ 'J;^ 

/V- ( B#fcSittSL jftfrg : R6 0 4 ) 4 . 5MM 

RK&mr? »a>*s-?- (£mt¥#.m. msh 
% : dpe 6 a) i . 5mm. mmm (?ys 
mm. s-6 5) o. 7inmz®mzt<o,® 

ig&ixmitm&yfctimi. ^oatenu&mctt 
ixtmsmmt ixKyy?±;y mm&& 
m) 2. ofi*gp, %mmMtixcos.hy-yhy 

(RDttfl^a») 0. 2S*HS, ^JniSCi:tcJ:0, 
tt«*2 5X:"C2. OPa-sCm^V^-l/y 
xMWMIitflfc. tt«ffl©i. BMftSSff (m 

J^KBHHa, DVL-BD T6 Orpm^fln- 
^-No. 4. 6 r pm<7)ii-g-{i;n-?-No. 

[0181] aemz. zmsmmRomm^ ±mv 
}vy-)si;x\-®imz20um(nmx*mmi. 10 

°CX'2 Oftfa 7 0°CX3 0 ftffi<7>S&X°&mm*'ft 

/SJ*$ 5mm<D7*h-?X7£V)l<y-Ui/XhMI / Z® 
mZ&Xl 000m J/cm^ 0*JWR-CK*ts DM 
T G?^T-^MS L s 2 0 0 u mnmn I 
it. *IX. 8 0'C-C , l^ra, 10 0'CTIB^ 

m. 1 5 O\:X'3Vm0)#tfr?*tL 

^tit\mmi^xv)vy-]y^x vm*wt&*t. 
mutt i, ^<om^^20um<r,v^y-u : Jxhm 

1 4 tffiR Itz. IMZV^y-UitX hMffiht IX 

it. m&cr>v)iy-i>i;xb®j£mmm-tz>zti>x' 
[oi82] (vnmz. v)ur-\y : Jxhmi4inm 

UdHKfc. «-fk-<y^K2. 3xi0"'mol/ 
1 ) , ^Uy^bU^A (2. 8X1 O-'rao 1/ 
1 ) , ^XVlth'JW (1. 6xi0-'mol/ 

i ) st-^oph=4. 5<ommm--y'y>i'tb^zmz2 

»>A(7. 6xlO- 3 mol/l),M7yt-7A 
(1. 9XlO-'mo 1/1 ) , nyithy^ 
(1. 2X 1 O-'mo 1/1 ) . &M0y&1- hD^A 
(1. 7X 1 O-'mo 1/1 ) **trtft«»*ftot»S 

fc8 0XW*ft"C7. 5^?fi«LT. 
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[0 183] (i8)<rof£. mm.oyici~v7zwm.-th 

^UiLti^-x HSrEPJigiJU ^(cffi^fficoy/i^ 
-PS** hi 1 4 comnizxX-ry^yt:^tl 
tiX,^'^— ^ h£EPi?JLs f&i/l*:X-7. h fc f y %m 
Wit:®, 2 0 0*CT"J7P— M>C:tfcJ;9. ICf- 
yrSrttltSiBfcli^N'yr (fi/Ufft) 1 7£» 
f£U flfcfr^jBfcli, KfcH2*#!HU8n& t 4>lffl!U: 

yyh£KHSiu: (Hi 2 ( b ) mm) . 

[0184] (H5£0ij4 ) ±12(4) OlgtfcWC. H 

sma o § mmm 2m$L u&k 1 1 mzk u y 
fc. 

[0 18 5] (Hf6CT5) 

(1) J?$0. 8mm^^XX^>-ffifli^7t(iBT 
(h'XvWSH-hUT^'y) «Hi*»4>*4aHRl^ 
Piifcl8jtxm<0*WS8*«5 5*-hSnT^4«B!BI!l 

mmnnmnt uz 01 3 < a > $&) . , ; 
ojBUfiswss- h y ivm. u «wc*> o s ^ h £ 

-ytttzuvl-yft&ZblzX*) . mu<r>wmizm 
&W-y (TJMWMUR) 4£J§&SLfc. 
[ 0 1 8 6 ] (2) TJf 3£ftHI8&4 L£S«£*ft 

^T'^#^ttT. TmmwmkA<mmtx)v-^-)v 
9<D7ymwtft&k£^vi-y7'-?&zkiz£<o. 

(013 (b)#HS) . x^fy^i LT. 4 5^7 
-/MB (II) mi OMfigP, /'J3-A«|7li«; 

rM&ltzi><r>£&mUz. 

[0 1871(3) i s9Q*l>7<ymm*3EJtitik'r 

*). mm&mi o&Tmm#®R4<Dm>&\imx)u 

-*-;P9rtfc^*$fLS (HI 3 ( c ) #BS) . 
[0 1 88] (4) ±IB(3) tt«yi£»*fca«tf>fi-iii 

yy-w^fccto. Ti^0SS4coaa^^-*- 

;U 9 CO 5 y K^ffitcMflg^*^ 1 0 *«» 6*n J: 3 fcSF 

nu -?we, iM^hyyy-mmizxhmzwo 

mi<?)®)}(?>miz^xi>mmzft^ti. *lt, im 
Lizmwumi o&wmitzitt: (013 ( a > # 

SB) . 



[0 189] .r^idKLT. ^;P-*-^9lfEt3HI 
SflfcHMtft^Wl 0WSJi»tJJ:irF«*(«iI»4± 

®^ti4as-i^LTS«Mffii^™tL. mmyt 

mm 1 0 1 T!3£ft[Il&4 tfXUffii *Wffi4 a^L 

TSfflatcaNtL. &tzx)i>—fr-)\,9<r)pmwkm&i 
mmiot imm 9 a z-ftixmiizmm itzmm 

[oi9o] (5) mz. ±ie(4) offla*»i.fc^E<o 

Puffin ±12(2) Tfflv^x.yf-y^akHtx.yf-y 
ESS 4 OUffl fc * 9 CD 5 y KUffl i: £x 7 f- 

y^'-ri. i * ic «t 0 . Tmmftmmnzmmizmm 

4 a. 9afc»jftLfc (Hi 4 (a) #&£) . 
[ 0 1 9 1 ] (6) &{C. ±!2lS*efe*««)PjBifc. 
MX 5 0 ju mCO^^Mv^ < y^^fliv— h 

?riaK5 0-l 5 0X:tX'%i&l%tft>EJ)5kg/c 

frt>%&mmiiiamim2$mm (014 (b)# 

[ 0 1 9 2 ] (7) ±t£(6) X'mmm^mmmmm2 
zm&uzmmit%&%yyxkcr>mzFefrt>%& 

^$^VX^^(t. »fi3 6 6nmOTVI/-f 

fc. IMlls—fftZmfttLtzmfcltl 0 0mm2 X'*^ 
(01 4 ( c ) #B3) . ®S7*5Xv£ffl^ 

[ o i 9 3 1 <8) B*xss«a3J:^a»ws v 
-4 54 0 2-fflv->rr5X'7«MS-fifv\ mmsffim 
M2<v$mzwk.Ltz (014 (d)#tE) . zcom. 
T^mmxt Lx\i7iUJy#x*®mL. mi2 o o 

^'XEO. 6 Pa. iSJt7 0*CcO^ff-C\ 2%W 

yx~?mzmmuz. 

[o 1 94 ] (9) mz. mtnsm^\ mmr^ 

ytfxZJaMLtz®. Ni-Cu^M^-y.yK:L 
fcxA7^j^. Mffio. 6 Pa. jagsox:. s 

^32 0 0W. I^HS^ia^fettTItU, Ni-Cu-^i 

■ 1 2 u ^ y^6i36tjiie»a 2 omizB 

JfcU:. i<0fc#, )g^$ilfcN i - Cu^|12<0 
WSttO. 2iimt^^(il5 (a)#I) t 
[0195] (10)±IS^a^^^^S^MffiC HTJK 

/^SrStaLT. 100mJ/cm« T'H^U^. 
0. 8%&»^hy^-CIB««UIU 3 
«>ol^yXh3WN7-yJML^ (II 5 (b) 

mm) . 

[0196] (11)&£ . mT^frt1Mffl*6o # ^tg 
LT. mZ2 0umV>Wmit>^mi 3ZBfcLtz 
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(@i 5 (c) #53) . ^tj, z<vmm£>i£m 3 



[0 197] C«SW>->&*»«0 

2. 2 4 mo 1/1 

fiSKill 0.26 mol/l 

a§ WJ 19.5 ml/1 

t£S$£ 1 A/dn>2 

^ 6 5 # 

2 2 ± 2 °C 

CO 1 98] (12)OW? N fto^l/x'Xh3J5%Na 



wfckmbnm&mm^ x v+y?£xwim& 

U «*UHtf>->&lRl 3**»<?>*4ffS 1 6;um<D## 
08S5 W7*-/l/7£*tf) fc»*U: (HI 5 

(d) #HBJ . 

[0 199] (13)ggivt, ±l£(5) M12)<^)IS*, I* 

(01 6 (a) ~H1 7 (b) #EB) . 
[0 2 0 01 (14)&£. y'xfl/y/ija-;^f;|, 
x-f/KDMDG) K6 0a»^O«*fc*4J:3fc 

*fias4t») w^>«5 o%£7? yyHtuw&fc 

ttft-S-sWJ =fv- (^HF* :4000)46. 6 7M 

* iDvm-)v>r y yizmmzitt: 8 omm%cr> t 

^.7xy-;I/ASx,-Kdf^!i (iiWtS/xA'aU. ISA 
£ : xt°3-h 10 0 1) 1 5MM^ A 5*V->W9 
-ftSPJ < HHHfcfifcttllL i$A« : 2E4MZ-CN) 1 . 

6fift$. Sfttt^yv-T'^^if^y^yv 

- ( B*fla£ttSL : R6 0 4 ) 3SfiS5, |e] fc 

<£«7?'J/I^yv- (£$fcflS¥*l*L f§j«F n £: DP 
E6A) l. 5S*g&, 5HR%lfiffln (-9-yyrna 
SL Sd d d^:S-65)0. 7 lSftSSrSMBfcfc 0, 

a ixm.^mmib ixk>y? x j y ( wm-fL^t 

S) 2. OMfiSP. ft^FJfcUC^Sb^-^hy 
(WSft^tR) 0. 2Wkm%LX. ftM£2 5°C 
T'2. OP a • slCllBILfcy^-l/^hjaRW 

(wiafi«iaeatr«) ttissisett. bm 

tt*tt (SDjOrHSttl!. DVL-BM) t60rpm<0 
t&lin-^-No. 4. 6 r pmcO*I^n-^-N 
o. 3(cJ:o£. 

[0201] (i5)»:c ^JiiKiaM^jiffit, ±iev 
x;-c2 04HB, 7or-c3o^w^T«^a^fi : 



f^nOOOmJ/cm! ^SUMRTS* U DM 
TG»»??JHfl«!!gU SS2 0 0;um<7)|»P£^j£l. 
fc. *LT, 8 0 , CClll«SL 10 0'CC'1B# 

la, i2oxrciB«a, i5or-C'3ffi^^frT-e-fi 

/^-uy^hJi (^r«H«iae»ii) i4*#j£U:. 
[0202] (i6)<Wc. y;uy-u^'xh« (£tHUli 
ttiftfl) l4«Uclt^,fgft-7y;M2. 3 
xiO-'mol/l), ftEUyltf-MI^A (2.8 
xiO-'mol/l), ^xyitf-MOA ( 1 . 6X 
1 0->rao 1/1 ) £-£tfpH = 4. 5C0MWM--y!r 

)\stb~>miz2oftmmmix. mn&tzmzsumn 

-v77W6o#JIi 5»£U.% 
y7yM*'J^(7. 6X 1 0" 3 mo 1/1 ) . ig 
ftryt-^A (1. 9X1.0" 1 mo 1/1 ) , 
R^hU^A (1. 2XlO" l mo l/l ) , ftE'Jy 
Itb'JfAll. 7X10-'mol/l)i*triit 
JB»oS»fc8 01C*)&tt'C7. 5#ISfiSatl/C. x-y 
^/Wfco&Jfl 5±(C. IPSO. 0 3/£mtf>&tf>o#JB 

[0203] (i7)^^ v)vy-wxvm\A<m 

nUiAstd^-AhimilX . 2 o ort-u 70--T 
* c «t 0 ttiWf^yr ( J^tfft ) 1 7 frjfM u s 
(i^vN>r i 7 ttthmR&rv ybmmmm 
Uz (mi 7 (c) #bs) . 

[0204] mmme > n»J5^(7) <oiatetin 

T. *®Sft-9§fflS^ja2S:^L^«?lfc3^ 
m^yXb^mizmih^x^bLX. -?4?auyX 
T\sAtt-$-h-?Wkm\^X. W£5 5jJLm<r»UT 

[0205] (ibKM 1 ) mm 1 ^(7) ^igcfc^ 

t, 4//mcOC0 2 ^'XP-ftt, t'-A 

f25mm, h <y7J\y h^-V. r*)VXl&5 0 n%(Mk 
PK\ -77. ^ $r^$-f(c . HHI^o S 2 \z 
m&6 0u mWW 7*-;l/ffl^P$r 1 flo'oISWSia 

wi, uss^i i t nmz ix&mrv > hmmmmm 

Ltz. 

[0206] (mm 2 ) mmm 1 <o<7> ^igt;i5v^ 

m ) (CT . o # ffl^^Jl 2 tag 3 0 fx m<7) 

>u Tx-tummnzmtsMu. mm 1 tra**c 

LT^WryyhailRilBtLfc. =5ri3. ±I£*n/ 

—f-?x9, wfuyxmz-n-Lxmmzis-ym 

mtt&1f3;X'$>&. 

[0 207] Z0)JiolZlXW£lt:mffll^6iS£ 

tfitmi i . 2cr>mrv y bwmt-o^x , >u r 
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*->\'tz<7nm<mw.m&t<Dmm. &£v. jut 
mr v>b wm-eit* mmcomx-mmntz i> m. 

^&zbiz£*)mMtZr>x\y&mmt±<w&* 

[0208] ztiizMix. immuzmmrvy 
his^^t'js, -ucoitMz/urfr-ivfmnnm. 
tfxisx^&tiih. ju T*-t\stz?>Tm<nmwm l 
knmm^mizzc-ox^&^ntfmmztiti. t 

itmi2<7)$>f§ro yhmmx-ii. >ur*-)i> 
mmn \*wB#tfT^-x*h o , $ 4>tc , -awv w r 

[0209] 

*JS9if 4 d i: C J: 0 . JtSIfl/^MBKL* 6 H 

%&msyxzjtLx\s~ mtmrn-ztzib. ® 

4. RiI?tfcJ:U f /£*:(2#ail7L 
t ttftt S i k £ . $ h fc, JSIfl/^Jtilffl, 

*>, mswttt. mm/tsmnzmn. 

[01] ( a ) . ( b ) (2. *f|HB<7«RJg*i£(C*JV^ 

-mzmmz9jktmmx'$> & . 

[02 3 ( a ) - ( d ) a. *»3§a«3t^te*jv> 

[H3] (a) ~ (d) ^^^JfT'jyhiagl 

[H4 ] ( a ) - ( d ) a. xm&zmrv yhHOM 

[05 ] ( a ) - ( d ) 12. *3lfJtf)#Jlri> y hlEIS 

me] ( a ) - ( c ) (2. *m\co%myv >vw& 

[07] (a) - (c) 12. aHBflolHruyMm 
[08] (a) - (d) tt. *»BH«#*7-yyhB5» 



[09] (a) -(d) (2. ttw&mrvyhsa 

[0io3 (a) ~ (d) \t. •*wm2mr x )yv& 
mmmmnn^-^^tmmmx'h^ . 
[0ii] (a) - <c) j4, *ftmn*mr , jyhJR 

[012] (a) ~ (b) (2. *fMB<o#JB7'jyhS 

[013] (a) - (d) {2, xftmnzmrvyvm 

[014] (a) - ( d) {2. *JMB^jiry^hE 
^KoMjSl^-gi5^^Br®0T'$)§ . 

[015] (a) - (d) (2, ^m^mrvyhm 
mi<m&xn<?)--&z*t®wmx'b * . 
[0i6] (a) ~ (c) (2. xmnnmrvyhm 

[017] (a) ~ (c) {2, *Wm&m7»VYWL 

mmm&JM<n^**t®mmx'hz>. 

1 mm 

2 mmneiu ( mmm # fflgKiaji > 
4 tj»wwiii& 

4 a a-fffl 

6, 4 6 Ayr*-;Hfli§P 

7 '<4T*-)U 

8 tfftg 

9 X)V—ib-)V 
9 a i« 

1 0 8fflg£g# 

14 y^-u^M( ) 

15 -•</■? )Vlh-o%m 

16 £fto§=Ji 

1 7 >\yyrtyy° 

19 UX*f 

2 0 t°y 

30 zmyvyhmm. 

3 1 ruyhEIMRffl^a 

3 4 t^ffl^M 

4 0 P~ 

4 1 ste^w-yx 

4 2 iffllSfcfijf 

4 3 vx; 
4 4 

4 5 »ji?L 

190 IZAstd^-Xh 
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[04] [M5] 
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[06] [@7] 
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[H13] imi4) 





10 4 6 9a 10 4 2 
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[017] 




(72)3&9J* ft* %B F^-A(##) 4E068 AFOO CDIO DA11 

niM-W&Wmmmik)} 1-1 A t'r 5E346 CC04 CC08 CC09 CC14 CC32 

yfti^tfcWIltlill*] CC54 CC55 DD23 FF01 GG15 

GG22 GG27 HH07 
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